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摘   要 
本课题主要研究了野含笑的三种处理（健康树、近对照及虫害树）释放的 VOCs 成分及
VOCs 调控的野含笑种群间的信号传递。结果发现：三种处理野含笑释放的 VOCs 都是包含
很多种成分的复杂混合气体。健康野含笑释放的 VOCs（13：00-15：00）TCT-GC-MS 分析后
共分出 73 个峰，其中相对含量 0.05%以上的成分 38 种，占 VOCs 总含量的 82.14%，含量较
大的成分包括 2-甲基-1-丙醇、2-甲基-丙酸乙酯、己烷等。与含笑属其他种 VOCs 成分相比，
野含笑 VOCs 中临苯二甲酸二甲酯、顺式-1-甲氧基-1-丁烯、乙酸-（z）-2-戊烯酯为首次报道。
虫害野含笑 VOCs（13：00-15：00）中相对含量 0.05%以上的成分为 56 种，与健康野含笑




酚类物质的含量很低，一般在 0.533 ㎎/g 左右，而近对照及虫害野含笑叶片中多酚类物质则






























In this paper, Michelia skinneriana plants were labled into three types: healthy, 
near-contrastive and insect-damaged. This paper mainly included two parts: the analyse of VOCs 
released by the above-mentioned three types of plants and volatile signaling interaction in Michelia 
skinneriana population. The results showed all the VOCs released by the three types were 
complicated compounds including various components. VOCs released by healthy Michelia 
skinneriana plants (13: 00-15: 00) contained 73 components, in those there were 38 components 
which hold a respective relative content above 0.05%, and their total content was 82.14%. Three 
components, that were 1-Propanol, 2-methyl and Propanoic, 2-methyl-, ethyl ester and hexane, were 
the first three toppest content components. Compared with other species of Michelia, Dibutyl 
phthalate, cis-1-methoxy -1-butene and (z)-2-penten-1-ol acetate were first reported in Michelia 
skinneriana. VOCs released by insect-damaged Michelia skinneriana (13: 00-15: 00) contained 56 
components, compared with healthy plants, 2 (Hexane and Heptadecane) were missing and 20 
components were newly appeared. Of the 20 newly appeared components, 5 kinds were 
hydrocarbons, of which the content of 1-hexene was relatively high. Besides, the contect of 
terpenoids was also high. All the above results showed that hydrocarbons, as well as terpenoids, 
took an important part in inducing Michelia skinneriana’s chemical defense.  
The phenolics’ content in healthy Michelia skinneriana’s leaves was very low, at about 0.533
㎎/g, whereas the content in near-contrastive and insect-damaged Michelia skinneriana plants were 
resperctively 1.033 ㎎/g and 1.133 ㎎/g. To some degree, the results showed that the phenolics were 
associated with Michelia skinneriana’s induced chemical defense, and the near-contrastive plants 
apperceived a signal carring the information of the damage of Ceroplastes japonicus. The signal 
made the near- contrastive plants got ready for the insect damage in advance by increasing the 
phenolics’s content. The plants were far from each other, the root-root contact could be excluded, so 
it’s probably that VOCs took a part in the volatile signaling in plant-plant interactions. 
Of the 20 newly appeared components, ethylene, 2-Propanol, 2-methyl-, 1-hexene which were 
small highly volatile compounds, diffused rapidly in air, so they couldn’t be transported further, 
while MeSA, Limonene, Cedrene and (E)- α-bergamotene which had comparatively slower 
dispersal, were more likely to function as signal over longer distance. Limonene and 1-hexene were 















plants, their relative content had the same daily change current, that was rhythmicity. In a word, 
Michelia skinneriana enhenced its chemical defence mainly by means of two ways: one was 
increasing total mount of VOCs, the other was increasing the relative content of some special 
compounds. 
 

















































































很快就下降，主要包括绿叶气体(green leaf volatiles, GLVs)和一些成环的萜烯类物质(Turlings 







































pathway）（Rohmer et al., 1993）。这两条途径都能产生异戊烯焦磷酸（Isopentenyl-pyrophosphate, 
IPP），再有各种萜烯合成酶合成单萜、倍半萜和多萜；第二条途径在合成诱导释放的单萜类
物质中起主要作用（Baldwin & Preston, 1999）。 
在诱导合成的过程中，有些由昆虫口腔分泌物中的特定成分激活，昆虫的口腔分泌物中





















(Alborn et al., 1997; Turlings et al., 2000)。另一类是小分子化合物，Mattiacci等(1995)在欧洲粉
蝶(Pieris brassicae)幼虫口腔分泌物中发现一种β-葡糖苷酶(β-glucosidase)，这种酶可诱导甘蓝









(Phaseolus lunatus)、黄瓜(Cucumis sativus)、苹果(Malus domestica)、黄花大蒜芥(Sisymbrium 
luteum)4种植物，发现它们产生的VOCs的组成差别较大。而对于亲缘关系很近的种来说，VOCs
的差别比较小，只表现在一些小含量的组分上(Wei et al., 2006)。 
植物还能分辨同种昆虫不同龄期的幼虫，从而做出不同的反应，如菜豆(Phaspolus vulgaris)




多(Gouingueué et al., 2003)；同时破坏力大的取食方式也能诱导较多的VOCs，如玉米中咀嚼
式口器的昆虫能诱导大量VOCs，而刺吸式口器的蚜虫基本不诱导VOCs(Turlings et al., 1998)。 
随着分子生物学、细胞生理学等学科的发展，人们逐渐认识到VOCs释放存在特异性在基
因水平上的解释，在这方面最好的例子是苯丙氨酸（phenylpropanoid）代谢中所涉及的酶及




































































(Pallini et al., 1997)。玉米(Zea mays)被草地粘虫(Spodoptera frugiperda)幼虫咬食后6h释放出芳
樟醇(Linalool)，能够吸引同种的幼虫(Carroll et al., 2006)。 
昆虫诱导释放的VOCs对昆虫的寄主选择行为并没有特定的规律，而是因昆虫和植物的具
体情况而异的。对于昆虫来说，VOCs可能同时包含了正面和负面的信息（Bernasconi et al., 








受损伤后，在夜间释放(E)-2-hexenal、 (Z)-3-hexenyl butyrate、 (Z)-3-hexenyl isobutyrate、
(Z)-3-hexenyl acetate、(Z)-3-hexenyl tiglate等化合物，以排斥烟蚜夜蛾(Heliothis virescenes)、
谷实夜蛾(Helicoverpa zea)、烟草天蛾(Manduca sexta)产卵。部分GLVs只在夜间释放，这对鳞
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